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LUBRJCATION SYSTEM FOR IMPACT WRENCHES 
BACKGROUND 

nie present disclosure relates to a lubrication apparatus system and method of 
use for a tool, and more particularly to a lubrication system for an impact assembly in 
a tool, the impact assembly driving a fastener witb periodic impacts. 

Impact u.enches and tools are used to drive a fastener, for example a bolt, into 
an object with the assistance of periodic impacts originating from the tool. n,e 
penodK impacts, much like using a hammer to strike a wrench when removing a lug 
nut. provide additional forces that drive a fastener either into or out of an object. 

In an impact tool, periodic impact forces may be generated by allowing a 
motor to have a disengaged, momentum-building phase and an engagement phase 
Dunng the disengaged, momentum-building phase, the motor spins free of the 
fastener and fastener driver, building momentum in a flywheel or similar component 
When the impact tool enters the engagement phase, the flywheel or similar 
component strikes the festener driver, thereby delivering the momenhim of the 
flywheel to the fastener in a sudden pulse or impact. 

Due to the moving and impacting components associated with an impact tool 
It IS important to have the impact tool adequately lubricated. Furthennoze. because ' 
lubricants are constantly being urged radiaUy outwardly due to the centripetal forces 
that result from the numerous rotating components in an impact tool, it is also 
important to redirect the lubricants toward the radially inward portions of the tool. 

According to the disclosure, an impact tool illustratively includes an impact 
assembly having a fiame that houses a pair of hammez.. The frame and hammers are 
rotatonally driven by a motor, and the hammers move between a first and a second 
position to alternately impact and disengage fiom the anvil, which in turn drives the 
fastener driver. 

At least one of the hammers includes a lubrication hole or port which delivers 
lubncant from the radiaUy outward portions of the tool to the radially inward portions 
Additionally, the frame can include grooves that direct the lubricant toward the 

lubrication ports. 
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SUMMARY OF THE DRAWINGS 

The detailed description particularly refers to the accompanying figures in 

which: 

Fig. 1 ««explodedperspectiveassembly viewofapneumaticallypowered 
5 mipact tool; 

Fig. 2 is a partial fragmentary section view of an impact tool chamber of the 
assembled form of the tool inPig. I. showing the impact assembly inside the 
chamber; 

Fig. 3 is a partial fragmentaiy sectional view of the impact assembly of Fig 2 
10 taken along the line 3-3; ' 

Fig. 4 is a sectional view of (he impact assembly of Fig. 2. taken along the Kne 
4-4 diagrammatically illustrating the impact tool chamber simplified as a cylindrical 
tube; 

Fig. 5 is a view similar to that of Fig. 4. showing lubricant collecting along a 
15 waU of the chamber; 

Fig. 6 is a view similar to that of Fig. 5. showing a port defined in the hammer 
for collecting the lubricant from the walls of the chamber. 

Fig. 7 is a view showing the lubricant being moved toward the center of the 
impact assembly; and 

Fig. 8 is an elevation view of the impact assembly. 
DETAILED DESCRIPTION 

While the disclosure is susceptible to various modifications and alternative 
forms, specific exemplary embodiments thereof have been shown by way of example 
in the drawings and have herein been described in detail. It should be understood 
however, that there is no intent to limit the disclosure to the particular forms 
disclosed, but on the contrary, the intention is to cover all modifications, equivalents 
and alternatives falling within the spirit and scope of Ihe disclosure as expressed by ' 
the following numbered features and elements. 

An impact tool, illustratively a pneumatically powered impact wrench 10 is 
shownmFig. 1. Impact tool 10 includes a housing 12 defining a generally cylindrical 
chamber 14 therein. A square drive or driver 16 is mounted for rotational movement 
at first end 18 of chamber 14. Driver 16 is illustratively mterchangeable. and it 
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Should be understood that other tool configurations that xnount for rotational 
movement or other impact tool functions are fuUy within the scope of the disclosure 

Impact assembly 20 and pneumatic motor assembly 22 are inserted from 
second end 24 of chamber 14. and rear cap 25 is fastened to second end 24 of 
ch^ber M to secure impact assembly 20 and motor assembly or drive assembly 22 

^^chamberM. niustratively.motor assembly 22 includesacas^ 
off-center bore 28. a rotor 30 having extendable bushings 32. and a first end cap 34 
and a second end cap 36. Th. drive assembly 22 is one form of means for providing 
momentum. Compressed air is directed by sei«;tor 38 through motor assembly 22 
such that rotor 30 is moved in either a clockwise or counter-clockwise direction, 
depending on the path in which compressed air is directed by selector 38. It is within 
the scope of the disclosure, however, to utilize other types of motors or drive 
assemblies in order to create rotational movement. The rotational movement of rotor 
30 IS then transferred to impact assembly 20 via splined axle 40. 

Impact assembly 20 includes a fiame 41 which has a spline receptacle 43 for 
teceavmg the spline 40 for rotating the frame at the speed of rotor 30. The frame 41 
houses a first hammer 42 and a second hammer 44. It should be understood that 
^though two hammers 42. 44 are provided in the illustrative embodimeni, it is within 
the scope of flu, disclosure to utilize one or any other nrnnber of hammers n.e 
mrpact assembly is one form of means for providing hammering force retained in the 
housing. 

An anvil 50 is retained in an operating bore 79 of the hammers 42 44 First 
and second hamme. 42. 44 are configured to engage wings 46. 48. respectively, of 
anvil 50. The engagement of wings 46, 48 by hammers 42. 44 causes anvil 50 to 
rotate, and the rotational motion is transferred through connector 52 to square drive 
16. Pms 54. 55 are positioned in frame 41 and held in place by apertures 56 fomied in 
W 41 . Pins 54. 55 define the range of movement for first and second hammer. 42 
44 by mteiacting with notches 58, 60, 62. 64 of hammers 42. 44 in the mamier 
descnbed beiow and illustrated in Figs. 4-7. 

Illustratively, notches 58 and 62 are sized and dimensioned to fit or receive 
pms 54. 55 such that lateral movement of hammers 42. 44 is generally prohibited A 
degree of rotational movement of the hammers 42. 44 about pin 54. 55 axes is 
permitted. In contrast, notches 60, 64 are elongated and aUow for sliding or shifting 
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movement of harmners 42. 44 relative to pins 54, 55. Such movement comsponds 
with pivotuig movement about the opposite notches 58. 62 and pin axes 54. 55. An 
intennediate position for hammer 44 is shown in Fig. 4, ^vith pin 55 generally 
centered in notch 60 while Fig. 5 illustrates hammer 44 after being pivoted about top 
pm 54 m a counterclockwise direction. Fig. 6 shows hammer 44 after being pivoted 
about top pin 54 in a clockwise position. 

In the illustrative embodiment, hammers 42. 44 are positioned m ftame 41 and 
between pins 54, 55 such that hammer 42 pivots about top pin 54, and hammer 44 is 
reversed in orientation and pivots about bottom pin 55. In the illustated drawings of 
Figs. 4-7. portions of hammer 42 would normally be visible behind hammer 44, but 
have been omitted from the drawings in order to simplify the illustration. 

Impact assembly 20 operates substantially as follows. As rotational energy is 
applied to frame 41. as shown in Fig. 4. frame 41 moves in either the 
counterclockwise or clockwise direction, thereby moving hammers 44, 46 
simuHaneously with frame 41. For example, when frame 41 is rotated' 
counterclockwise (as viewed from the sectional view shown in Figs. 4-7). hammer 44 
rotates counterclockwise, and inwardly extending lip 66 of hammer 44 contacts wing 
48, thereby causing anvil 50 to rotate with fiame 41 . Anvil 50 rotates with frame 41 
as shown in Fig. 5 until resistance on anvil 50 originating from driver 16 surpasses a 
predetermined force. When resistance exceeds the predetermined force, hammer 44 
pivots about pin 54 and lip 66 disengages from wing 48, as can be seen in Fig. 7. 
Once lip 66 is disengaged from wing 48, motor assembly 22 drives frame 41 and 
hammer 44 to rotate about anvU 50 until wing 48 again contacte Hp 66. causing the 
impact associated with an impact tool. 

It is desirable to have adequate lubrication in a tool such as that disclosed due 
to the rapidly moving parts and the engagement and disengagement of various 
components. Due to the centripetal force associated with the rotating motion of 
impact assembly 20 as described above, a hibricant generally is moved outwardly 
toward the walls 67 of chamber 14. In order to facilitate lubrication of inner 
components, the illustrative embodiment includes a lubrication hole or port 68 
defining a passage formed in hammer 44 extending from an outboard portion 73 of 
the hammer 44 to an inboard portion 75 of die hammer 44. The passage 68 is one 
form of means for directing lubricant in the housing from a position generally 
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0|*^d Of *e ,„ . 

nid»lly lowari u„ oeRtnlly l„<ated anvil 50. 

m F,g, 6. such p,v„,„g ^ ^„^^ ^ 

F«. 5 and d,„c«, <,ha„„„ „ « a porton of ooU«^ „ 

»«»™se a.o»,u,a«d ,„bHc« 70 i«o por. 68 as sh„™ b. Fig. 6. Flow of loMc, 
««o»*po«6,o,u.s«.,„Mc„..„„„„,„i„,,„,„,^^^^^^^.^^^^^"» 
.-».bly pr„xi„„„ 50 ^^^^.^^ ^^„^^^__ 

lubn<«, „,„ po„ « . ^^^^ 6 

TO »di„ o«waM poaitio. Anofta, acdon „Mob „„„„ ^, 
44 ,a a» „ve.ad of di™d„n of <,ri« f„ ^ 

o.-.3.„gi„p.c.aa.„l,.y20».,«a«ol„ctw,-a.i«oadofoounB,.l„ok„iae. Such 
■eveml ».ould also mga oollected bbricart 70 ttough port «8 

^"'■""''"■■-'e-'ttaoaghpor.Mbyboa.tocl.p^^S^.,^,^, 
tobnoan, and „aga«ve p,ess„„ „s«.g fe™ ™g 48 paa»„g ova, port 68 d,.™„g 
-bnoan, tough a,e passage 68 in.o fteoperaHngbor. 79 of u„ta.^44 o.„ 
lubnc, 70 pas^s ^di.,^, inwardly toongb p„„ ^8. i, is diaWbuKd to fte o»nU 
component „ia, anvil 50 and wings 46, 48. .. should ba understood d,., wM|ep„„ 
6^ ,s Shown on only one aide of hannner 44. i. is wi»,in .he scope of «,e disclosure u. 
™.ufac^ banner 44 such d». a second port is on «,e opposiie side of b.„„er 44 
ora„«,a.d„^„,a^„«^„„^,^^^^^__^______^^ SinUlar^, bamn,., 

42 can be conBgored » have one or nio« ports fonned in it. 

In one emhodhnert shown in Fig. 8. Mme 41 inotodes guide pooves 74 
wh,ch guide .be colleoted lubricant 70 toward bamm« 44. Guide groove, 74 are 
diusbadvely V-sbaped groove, fonned al«,g a leading edge 72 offtake 41 ; however 
od,erconfig„r.tiona for guide grooves 74 are wiarhrtbe scope of fl„ disclosure In ' 
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use. the lubrication recirculation system for impacting mechanisms operates by 
ubhzmg the exisdng roddng or shifting nrovennent of the hammer, to accumulate and 
compress lubricants such as grease and direct it generally radially outward location to 
a generally radially inwaid location. 

The impact mechanism or impact assembly 20 is modified in the present 
disclosure to recapture expelled lubricant and recirculate it among the components 
nie fiame 41 is modified with the edge scoops 72. 74 that gather grease from the 
housingbore 14waU67. The hammer 42. 44 is modified with an appendage that 
compresses the grease, and a passage that aflows the grease to travel to the generally 
internal lubrication site. The anvil 50 picks up the lubrication upon change in rotation 
direction. The modified impact mechanism helps to redistribute the lubrication 
without the need to disassemble the components of the tool, relubricate the 
components and then reassemble the tool. It is advantageous to employ this 
lubrication redistribution apparatus, system and method to reduce the need to use oil 
bath mechanisms as a lubrication system for tools. This is because the oil bath 
systems require oil seals to be employed in the tool which increases cost and reduces 
power output. Further, by recirculating the lubricant, the generally radially outwardly 
expelled lubricant is returned to the critical component thereby reducing the 
overheating and maintaining and improving the life and reliability of the tool 
Further, by reducing overheating the tool is prevented from locking up as a result of 
thermal expansion. The lubrication recirculating and redistribution system of the 
present disclosure is applicable in any attitude of the tool. As the lubricant is expelled 
generally outwardly against the wall 67 of the tool it is recollected and redistributed 
inwardly. This works in attitudes in which the tool is down, upside down or any other 
25 orientation. 

There are many advantages of the present disclosure arising from the various 
features of the lubrication system described herein. It will be noted that alternative 
embodiments of the lubrication system of the present disclosure may not include all of 
the features described yet still benefit from at least some of the advantages of such 
features. Those of ordinary skill in the art may readily devise other implementations 
of a lubncation system that incorporates one or more of the features of the present 
disclosure and falls within the spirit and scope of the present disclosure as defined by 
the following features and elements. 
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Claims: 

1 . A lubrication system for a tool of the type having an impact assembly 
using a hammer, the lubrication system comprising: 

at least one passage in the hammer, the passage extending from an 
5 outboard.portion of the hammer to an inboard portion of the hammer for directing 
lubncant ftom the outboard portion to the inboard portion. 

2. The lubrication system as m claim 1. the lubrication system further 
comprising lubricant contained in the housing for lubricating at least the impact 
assembly. 

0 3. The lubrication system as in claim 1. the tool having a frame in which 

the hammer is operatively retained, the lubrication system further comprising a 
leading edge positioned on the frame formed for accumulating lubricant, the hammer 
bemg operable for positioning the passage in proximity for coUecting the lubricant 
from the leading edge of the frame for directing the lubricant into the passage. 

5 4. The lubrication system as in claim 3. further comprising the leading 

edge being shaped for promoting the accumulation of lubricant from a generally 
outboardly disposed internal portion of tiie tool and driving the lubricant into the 
passage. 

5. The lubrication system as in claim 3. the tool having an anvil generally 
centrally disposed in an operating bore defined in the hammer, the lubrication system 
further comprising operation of the anvil m the operating bore creating a negative 
pressure drawing lubricant toward die anvil from an outboard position. 

6. A tool comprising: 
a housing; 

an impact assembly operatively retained in tiie housing, the impact 
assembly having drive assembly, a frame coupled to the drive assembly, at least one 
hammer operable in the frame and an anvil operatively associated with the hammer, 
and 

a lubrication system including at least one passage in the hammer, the 
passage extendmg from an outboard portion of the hammer to an inboard portion of 
flic hammer for directing lubricant from the outboard portion to the inboard portion. 

7. The tool as in claim 6, further comprising lubricant contained in the 
housing for lubricating at least the impact assembly. 
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8. Hie tool as in claim 6. the drive assembly further comprising a 
pneumatic drive device. 

9. Hie tool as in claim 6. further comprising the frame having a leading 
edge positioned and fonned for accumulatiog lubricant, the hammer being operable 
for posaboning the passage in p«,ximity for coHecting the lubricant ftom the leading 
edge of the frame for directing the lubricant into the passage. 

10. nxe tool as in claim 6. further comprising the housing having an 
internal wall defining a bore therein, the impact assembly and lubrication system 
being retained in the bore; 

10 the frame being positioned in the bore proximate the wall for accumulating 

lubncant which is displace generally radially outwardly towani the waU from a central 

area of the bore; and 

the outboard portion of the hammer being operatively positioned relative to 
the frame for positioning the passage in proximity to an accumulation of lubricant to 
1 5 drive the lubricant into the passage. 

11. The tool as in claim 10. the frame further comprising a leading edge 
shaped for promoting the accumulation of lubricant from the wall of the housing and 
driving the lubricant into the passage. 

12. The tool as in claim 6, further comprising the anvil being generally 
centrally disposed in an operating bore defined in the hammer, operation of the anvil 
m the operating bore creating a negative pressure drawing lubricant toward the anvil 
from an outboard position. 

13. A method for lubricating a tool; 
providing a tool housing; 

providing an impact assembly operatively retained in the housing; 
providing at least one hammer in the impact assembly; 
providing at least one passage in the hammer extending from an 
outboard portion of the hammer to an inboard portion of (he hammer; 

operating the impact assembly for operating the hammer; and 
directing lubrication inwardly through the passage by operation of the 
hanuner in the impact assembly. 

14. nie method of lubricating a tool as in claim 13, furfeer comprising the 
steps of: 
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providing a ftame in the impact assembly; 

providing a leading edge on the ftame; 

accumulating lubricant along the leading edge; and 

• ,u ^'^"^""S Passage in proximity to the leading edge for directing 

> the lubnoant into flie passage. 

15. The method of lubricating a tool as in claim 13. further comprising the 
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steps of: 



bore; and 



providing an anvil in flie impact assembly; 
providing an operating bore in the hammer; 
operatively positioning the anvil in the operating bore; 
operating the anvil in the operating bore; 

creating a negative pressure by operation of the anvil in the operating 



drawing lubricant inwardly toward the anvil through the passage by 
1 5 application of the negative pressure. 

16. In an impact tool of the type having a housing with an impact assembly 
operatively retained in the housing, the impact assembly having drive assembly a 
ftame coupled to the drive assembly, at least one hammer operable in the frameand 
an anvil operatively associated with the hammer, a lubrication system comprising: 
at least one passage in the hammer, 

the passage extending from an outboard portion of the hammer to an 
mboard portion of the hammer for directing lubricantfrom the outboard portion to the 

inboard portion. 

17. In an impact tool as in claim 1 6, fiirther comprising lubricant contained 
in the housmg for lubricating at least the impact assembly. 
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In an impact tool as in claim 16. the drive assembly further comprising 
a pneumatic drive device. 

19. In an impact tool as in claim 1 6. the lubrication system further 
comprismg the frame having a leading edge positioned and formed for accumulating 
Inbncant. the hammer being operable for positioning the passage in proximity for 
collecting the lubricant from the leading edge of the frame for directing the lubricant 
into the passage. 
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20. In an impact tool as in claim 16. further comprising the housing having 
an internal waU defining a bore therein, the impact assembly and lubrication system 
being retained in Qie bore; 

the frame being positioned in the bore proximate the wall for accumulating 
lubricant which is displace generally radially outwardly towani the wall from a central 
area of the bore; and 

the outboard portion of flie hammer being operatively positioned relative to 
the frame for positioning the passage in proximity to an accumulation of lubricant to 
drive ttie lubricant into the passage. 

21. In an impact tool as in claim 20, the lubrication system further 
comprising the frame having a leading edge shaped for promoting the accumulation of 
lubricant from the wall of the housing and driving the lubricant into the passage. 

22. In an impact tool as in claim 1 6, die lubrication system further 
comprising the anvil being generally centrally disposed in an operating bore defined 
in the hammer, operation of the anvil in the operating bore creating a negative 
pressure drawing lubricant toward the anvil from an outboard position. 

23. A tool comprising: 
a housing; 

means for providing momentum retailed in flie housing; 

means for providing a hammering force retained in the housing; 

means for directing lubricant in the housing from a position generally 
outboard of the momentum means to a position generally proximate the hammering 
means. 

24. The tool as in claim 23, the momentum means further comprising at 
least a drive assembly. 

25. The tool as in claim 23, the hammering means further comprising at 
least an impact assembly. 

26. Tbe tool as in claim 25, the lubricant directing means further 
.comprising at least a passage formed in at least a portion of the impact assembly. 
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